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. mm* 
lutH^^s-fe 9 ^ y * — * © ® i © * j mt & w-r s la 

> ten l ©¥*#|R^#*11S ft, 
>C«2<Z>¥#fMt?#*«2ft, 

-chichi i <d*v m&zmir&mmm 1 ©*»fi*ttt5 ^ * 
ftB#<z>®ic8i 2 <d * v ¥9- 4 mm. & m -t z mmmmfcrn®.* 5$*;^a«±y 

^^CD{£VMM^_h©^2 0)-fe^^ y *a£«#J£/£3ft, 
iyfB8l2 0>-fe^ v ?g=R<DT®tc, H 3 v m^mir SttrSHIg l 

IB^2CD^^tr^^ ^tfjfHH3 (D^-vtf^Y #Mfc£<J:e>lc7£j£3ft, 

A° # - > fCfl 1 £ ft. 
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mmm2(D3cv&r>( ^icfe-staiBUi tonsmri&m&izzs v9m&±<Dm® 

*S±fc*iB*§6aSift#*«S tit vn SUM l * t=.lt 2 fcfS*&<z>¥##£§»o 

9 ^ y ^ a* a »»tc»§-& s n.r v % e «m i * 2 tc 
n 2 © ^ ^ y * 3f -y v^-r -r mm^mm l < a wa tc y 5 > k 
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±© lam a * - > fc, iBuwsn^fe j: * -f v ?m*&mm 3 *u 

fulfill 1 © iz 9 ^ * * & * * v r?mm * ttffi flB#* Jfc b 3 il & ftM £ 

flaunt, £fc&*-f ^fi^7'j y^y^Kij: ya«*«anfeit#^7 

©dp-^tf-r-f ©rate, F*^tc^$n^>ISIB&A 0 ^->^^$ti, 

z>* l c ^ 4 )i * -m*te e<d7 4jvz -m^-tfmmzfr. sAw®7^^-i 
n 2 © -fe ^ ^ v v m$i<D * -v 4 mmzv <o m%k x * - y t & ±m * & 
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a, sf^7TJb. fcitmm* &£T$mitwmfr<bmxfr2>^ii t tifr(£>^~z 

[0 0 0 1] 
[0 0 0 2] 

v>T, ltti*Mtft^ 2«r;i/^^*^ <£M$£f£iz^ 

>|£ (Low Temperature Cofired Ceramics: J^T r LTCCj £V^ 0 ) ^CDiZ^ 

^>y 3 te^y^n>^>-9\ f>y« *f- v y # V %^f<D?- 

!6«*lii±tctt^y^aJifi«:ilP*'r*fe«b©asft*«ffl9> Finnic* 

iS*2lI©^t^f^ 1 2[*JtC«S£*U "V- 5 &^bt^r^ tf^ 

1 t^ly^ft- 5 T-R® l/"^ -5 . £ £ IC^- y ^"SS® 3 ^m^^&fi 

ic/\>**i 5 fc «fc *JH^3*iTv^, -fe^^ y ^#®*^2 J:fcte>r-x 
&M**v :/8 jWUftftf e>*iTV\5. ££>&c-fe^5 v 9 &M&ffl&®G>ftU& 

[0 0 0 3] 
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if b ^M&(D¥mfcmmtf>&mr*& o fco £ fdg^^-e^ s a ? - 

[0 0 0 4] 

A y - V<D J; U /J^fl:tc*f/&i- £ &c te-fe ^ ^ y V feWik&MM. (ltc 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 
C^MS:^t-Sfctt)©#^] 

5 £fifiE#2 0 0 3 - 3 0 3 2 6 2 8 
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* v v 1 ® * * ^ * *3t ft'** - 

**** i *«±©« i * 

®^2©^bf^#i£ft^ft taSS^^'f^ 95^«*'J **** 
©<£ vM MJBU:©* 2 © * 9 ^ >y * A a 1MB* 1 © * * -f l*K 

ft ft 9 **±© H*"* - > C» 1 "® 

$ *i, mm 2©^^-f«K:*« ^ 5 " * ® 

[0 0 0 8] 

ft**ft«e« i a***©*** i *«±©* 

Mtetttt* * s ***** »J »«**©«v^ i *a±©« 2©«5^i« 
tmaizp.* mm2<D**zv9mm«>rm^ man********** 
ft mm i ^ ^ * * aw * h#»«* 2 9 * * * 

, *T£« l ©#-v tfr-f tfnB* l y ^«±©mi?& 

a * - > \zm i © ^ zww^cw 

i ©««#ft-fe 95?* **±©is** * - y *c* 2 ^ 

cftofe*aft*b, «m« *sif l * 
ihbfer^ft^^-tfto 

[0 0 0 9] 

■*"&** tut, 9§^iSO-* 
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< lifctftc*^:/ KS^ic^$n-2>tiIli?&^^-> : fob<tttfT^-;i/^^$ 
ft, fgl<0-fe9 5 ^^a^^-v^-r-'f ^©tfffH^^tt-fev^ y*5£«J:<Z>ia 

^2cDiz^^^^ mm.o> ft(Dmmmmfcm&iz a* _fc© @» 

[0 0 10] 

, &S«MB&ftitbfc<£&ffiffc1z9$ y*3£« (LTCC) #»3S«&^b, 
ic % , ffl&ttttg & WIS b * * tf -f *Bf«ffi SttSL 

[0011] 

fufas& i # a <£>#§f£ jc J: n is artsans-fe 9 ^ v z mm & *'&*m ttt, 

lifitttt 5 $ SS^lS^ & f 2 ® 1 5 $ 36S Srlo t T»C6 
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[0012] 

3 at*<z>*«K:^S*ifcia*A*->K: 

[0 0 13] 

m^ifittm* v - ^MfaWk^ & mm. mm-* & mm *m* « & 

»¥*»ftilt^ & |g^ffi«Rfi ^Ktsrt^t, <£>f y fcf - # > 7s it 1>m <b 
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[0 0 14] 

mmm 1 2 ©¥##ffr?©^^fr-:£©¥#*M^tf ? 

[0 0 15] 

guSBfg 1 © -fe 9 ^ y * 36*± a° 17 - ¥#«MH^ tfil £ *i £ « £ * U M 

ma y «f 81 tfftm s 41 * - tr 7 # & *i t&sa a ? - ^mitm* £ ttrta 

-fe 9 ^ >y Jtic mmmm l terns t n*<D&m&mtfin <-> n * . 

[0 0 16] 
[0 0 17] 
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[0 0 18] 

ic * -v tf a rawr £ ic ^ > K«ffijc*«a ti s urtt/i # - y * l < & tr r 
^ -f w ic a ? - ^mtfim* t ? a n 9 - * mn-t s r=. » , ^ o ? - ¥##it 

■y if t- -f r« ic ^ 9 > k«& icsaffi s n fe ia» a 9 - > % u < tt tf r * - )i &m 

[0 0 19] 

V*Ttt, jgl ©1r9S y *a£*fc*«3*lfcS AW(surfa 
ce acoustic nzve.mW^W V A to * Stmft? -f ;i/ # 33 «fc tffifJS ?8tfU6 

(lc) 7 ^ ;H -i? ^ if ©7 ^ ;H - i? I fc WJififtif, Ssfctt* 

ic «fc y isua-e^tt-fe ^ ^ y * s«tc««-r s fe * * ^ ^ w ©jgja s tit v^ s 

[0 0 2 0] 
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t mm®* *WTjizi5Lm-tz>mm£*WTj ©snasas <t tmesis lazm u 

* if r- -f «<z>WI»£#ttiz 9 ^ v * HS±©ia»^ # - > 

^ v vmmv>*v aiasoia^f - > 

jg*#JT*@*, *fAS*lfe«l5t*«#* LV\, r*UCi:'J, &10D"fe9 3v*£« 
[0 0 2 1] 

o 

[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4] 

en i (Dmmo&M) 

SB-eft «. Wtt95^i«flfe3Tl»i:bt, 

m**>*Wl*MK**.**. LTCCiilO, LTCCSSH 
*ft**bfc*©"C**- LTCC1S10, LTCClllltt^nM 

«s**i^ft»o#»»rc**. i«^ 10mmD ' 3mm 

7 8, «fi»*3W/m'K, f»0. 5mmt&^. »«2. 5 X 2 m 

6 = 1 0 , |W2 4W/m-K, **0. 3mmTf»*. 7^ 
tlI»LTCCi«l 1»2*»& «" 7 ' 8 ' 

[0 0 2 5] 

LTCC1S10, l iici*B*bTV**v*#*n*ft«tfc a 

y99*#imz*.x**u t * * ******* 

jjJIOO-lMQ, 3>m#lpF-10nF, >f *~ t 0 n H«* 
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[0 0 2 6] 

LTCC1S1 OO^ttff^ 1 2ft<DTJ\s$-}-m%l9W*-y±iCm®LW(. 

5 o omhz«±t'2 o d b b m^omts^-r ^mmm^mmm^u 
mwtm n z - y 6 \z±m v >r -v - 5 t^s s ti s . wm«^ c - 1 \t 

1.6X0. 5 mm, m& 1 0 0 # m7?&5. LTCCli 1 1 ©ifttTf^ 1 

i^l3[i2. OmmD, J?*l 5 0/imT!»5. 
[0 0 2 7] 

3 7bV\>#tt#|gg|£*i, f'^8HS3i:LTCCaSlO, liicrtJKStifc 

[0 0 2 8] 
[0 0 2 9] 

LTCCIS1 0miZ3rW7 8 ZmMVtcV. LTCCSI 
[0 0 3 0] 

mzmtf-fz.ttfT*%z>o mn. rii/ $ tiit l t c cist ai^^ 
ffizmm-tz>z.£tfx*%z>. mi oK^mmmxmmLr^mm<Dmmn^yji 
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mm * m v * r=. r=. & , l t c c mmi mm®. *m.%\-,t~ mmun & mm -r z> 

£<ic, LTCCl«fflM?:4^lT, mfi, zty^y^, jytftZteE* 

>7 - ^flcm^ t Mffl^mfom* zmm-t&fc&s tji$ i-mm tc ^ y * - ;i/ 

1. 5#&C*i(ig&C|oLtt-£r £tfT*£2> 0 
[0 0 3 1 ] 

nrffi^bt^^tit : 2 4W/m-K) £MV^# 

, m4tT)i$-y& m&mm ■• 1 3 sw/m • k) , ^77^ h c^e#^ 

: 3 0 OW/m • K) , feitmM : 4 6W/m • K) , SfcflIX (UK 

fc#3S: 1 0 OW/m • KT**>m&m*tfil OW/m • KJ^_tT?.*>»J, Jfi#r3ftK 

^LTCCII© l . 5 te&±fc*l@K:6Lt"rs «. 

[0 0 3 2] 

Hi CO^J60D^J»T?li^l ©LTCCIS1 0<Z>**tf-r--f 1 2 
MAC7-^##:^^1 , f20LTCClfl 1 CD^^tf^-Y 1 2 {C 
S&^l 3 &mULX^&&, ^lCLTCCiil OOD^r^tf-r-f 1 2 ICfRJfflMf* 
3, ^20LTCC1«1 lCDdf-Vt:^ 1 2{Ci^JS?&/\ 0 r7-¥#tt 

[0 0 3 3] 

««3t<Bft, ^2©1z9$ y I2©7;i/^tif 2 4 Mb 

[0 0 3 4] 
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vmmi i h^2<3Dr;i/^^«c2 4 tfm&znf-4M<n&nttntf&mzntc. 

[0 0 3 5] 
[0 0 3 6] 

4 4:&2 0>-fe^ y 1 0D=3p-v bf-rW l 2 ^|s|^fflc^-¥ tr^-f l 2*^ 

fifcStlTV^S. 3&2©T;i/^S1£tf>^^7^TN£&, «g 2 <Z> 12 9 3 y # US 

*£*0>3f-Vtf5 L -f MnaP ^3 . 5 mmDffli^ S£ 2 0>7;i/ ^ i-&ffi.(D*r -V 
[0 0 3 7] 
[0 0 3 8] 

dr^tf^>f Mi (Dr;i/^^-a^©tasiA^->-htcii2©^#^d : -^« 

[0 0 3 9] 
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[0 0 4 0] 

m&O. 3mm7;i/5tiSS37^tlt, % 1 fe«t*» 1 

©T/l/3-*-S« 0?*0. 5 mm) ICjfctfU S 0-fe9$ y (¥ 
*0. 5mm) §r^tTH2©T;i/^^-a« 0S#0. 2mm) A||it5f:J!) 

> * i ommo&mizimo^mibmmj: y *s e>c 1 5 ^imspfiMt 

& L T CCSW 2 fgiC|Hj±-r « i fc#T? 7 )V ^ ■*-3£«aft#0>»& &flfc« 
[0 0 4 1] 

»2©HJ6©^JISlTftt^l (Z)LTCCi«l 0©^r>Vtr^-f 1 2 {C^J§ 
SS2©LTCC3I*1 lO^t^f-/ 1 2 KfW»¥*# 
jR^f-l 3 £«SLTV^#, H l©LTCCi«l (X&df^hfx-f 1 2 {CffJW 
^ttUt^-l 3, f2fflLTCCi«l 1 1 EtCilM/^-f^ 

[0 0 4 2] 

(»3©iaKfl!)^*) 

[0 0 4 3] 

nfcLT c c#iat^M$ tife l t c c»«/r;i/^ -mhr/ ltccis 

©3JS«jg£;f f£ 0 HiiWlOmmD, 1 . 4mmT»*S. T;i/^ 
l«9iffi(CM3fttLTCClil 0 (i 2 1^ £ 
= 7. 8, m&0. 6mmT*&3o 3£SlCtt2. 5mmD(0gi#t*^lff -f 

[0 0 4 4] 
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= 7. 8.m?»0. 5mm7f»*. *«Kltt2. 5mmD«^^^ 
[0 0 4 5] 

. LTCC«10©*tW 12ftCttSAW7^f-f?l 7 ^MS 

*tW«tt^»*H*S*u ***** FBKi*M*-f* 

[0 0 4 6] 

TCCiS10ICiIS23^fbt> 7^*-iKbttt 
[0 0 4 7] 

H8-eBSAW7^f-J»l 7(iLTCCiH 0 iC, *>f 8 
ttLT CCi*l lG>**lf^l*K:K«bTV**#, R#ICfcoT%AV*. 

LT cciii o©*wicttr>^^^v*©Affi*©*»«««©^*^ 

[0 0 4 8] 
[0 0 4 9] 

-yftftLTccwio©*^^ 1 2m\z»y*miT*m^ **VM*« 

1 7 m$E#2 0 03-3032628 
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[0 0 5 0] 

*»u§©*4 iommnmntM* c * y*wt*- eh Beauts*®*** 

[0 0 5 1] 

H 4 ©«Tf tt» i 9 $ y f lfi« l o LTCClit% /1 ? - *mtk 

m?ltfmM2nZ>Mm^ tt#0. 2mm©W-^2 5^0. 45mm 

■?l©»»ttLTCC««tfT*-^/*2 5<Z)IB^-X h^tt7;i/^Ii 
9&Cfc;te>4x£ 0 LTCC1I10W0. 3 mm, 7 ^ ^ ^H* 9 0 
3mmT?&«. LTCCIW1 OKtt^-*t#*?li«®«^ ^® 

-5tLTcciW®M;t^ F6 iittiian, 5* 

[0 0 5 2] 

^^-f#36ic-r*i:wp»ttae.*c**<*s. LTcciSo^o. 2 
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[0 0 5 3] 

0 5af4 * 1 ® * 9 - " * 1 0 li 2 Mmit 

5W 7MtiS9Mlt^„ LTCCWlOttWO. 5mmT 
JJfO. 3 mm, T10. 2mm&S. *7*-** ^ **I*B3CD« 

[0 0 5 4] 
[0 0 5 5] 

are**. T^t«5^W>»^W^t, ±«»6* 

tt **10mmD, 3 mm***. Wit Utt2l*&M#M 

*Wtl«*.-4. 5, JS*0. 5mm, 2. BX2«a»«W«^^ 

19 ffi|iE#2 0 0 3 - 3 0 3 2 6 2 8 
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[0 0 5 6] 

#M jfttt-t £ ^ r * - & & • 

[0 0 5 7] 

fsic&jrs^-v- 5-eienatis. lM?^o-f^i^ 

llil. 6X0. 5 mm, 0 0 /imt'feS. * fcS^K 1 4 ^® lC&iS#u 

Zl^^^it, -f>^^^W^^M3^>^#^i^^^o LTCCi 

. OmmD, 5 0jnmt'li5. 

[0 0 5 8] 

[0 0 5 9] 

->W»fc4 0 ^m/3 O/tmffl??^^^^^^!^^^ 8fB83S« 
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[0 0 6 0] 

7*S* if, LT C C*RT?tt/<* - > * " - 
[0 0 6 1] 

[0 0 6 2] 

(H6CZ)^©^) 

ii«W«*lfcLTCCif/rMti«/LTCCii»3li»Mt 

aftfeLTCCfflSlOttZ^&^I**^*'- 7 - 8 ' **° 

6 mm***. «*Ctt2: 5 X 2 mm©MM*«** * 2 a * 2 ' 5 
mmnoBMi******* 12b#**ant«y, *«lCtt*#»H*** 

[0 0 6 3] 

LTCCi«lO(52^^12a, 12bMICtt, ^>KtttC 

[0 0 6 4] 
[0 0 6 5] 

r;v s LTcc«nB2ifr6 * = 

7 8 . **0. 5mmT?*S. **IC&3. 5mniD«^^^ 1 
»*««©«*4^*a*l-CV^. LTCC««11®2^^ 1 2 

2 1 «2 0 0 3 -3 0 3 2 6 2 8 
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[0 0 6 6] 
[0 0 6 7] 

LTCCMlO, LTCCiil 1 JCtiB^UTV^^«<-eti-ftlfit/£. =1 
[0 0 6 8] 

LTCC1«1 0©df*l^r>r 1 2 a ftlCfctf ST^S :*-g«9 CD/ 1 ?* ->± 

OCD^^fer^-f 1 2 blCliSAW^if©7^H-i^l 7 tf&MfcJ: 

5 7?lBi»S*lS. ^tf-^MMMtf-fcl. 6X0. 5 mm, 1 0 0 # m, S 
AW7-f;H-if(ilmmD, f*2 5 0 jitmTfftS. 
[0 0 6 9] 

— r;^tMl©LTccii 1 1 o^-vtf-r-f 1 2 c i*odt;i/S-*- 

*«9<Z)r?#->±JCft, ^-¥##^1 £fg«r> Wt^Mif^f 

1 3^»*T--^fefof#*ttie3iiP»^H#s*i, mm. 1 i<D^^^9-^mmm 

1 <D * -v tf-r -f SUflKOjftRm ^ y K 6 C AM 17 >f -v - 5 -eistli s n * . 

[0 0 7 0] 

fflflr¥#ttJR?f*2. Omnia, ^15 0 M ni, X^yfliFttlmmD, 
15 0 #mT*&-£>, 
[0 0 7 1 3 
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[0 0 7 2] 

¥**sci*, LTccisionw^stiSibfey. ltcc« 

[0 0 7 3] 
[0 0 7 4] 

SStfcfiMt^ 9 SAW^®7>f^-^ ***** 
«***>f v******l^ M*^^™ 1 ^^- 

[0 0 7 5] 

[0 0 7 6] 
[0 0 7 7] 

**«*>* 7 <Z>*ttJ*ft*B 8J:yttWt4.*7 6 *>**«> 

2 3 m!E#2 0 0 3 - 3 0 3 2 6 2 8 
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[0 0 7 8] 

SAW**©?*/!/*-*?-! 7*fett«W»##*l 3 > *fe'tt*^"'* 
|?18S7'J^f^l 9CJ:yr^5ti«9K:«tt5fe«>. LTCC 
M 10, LTCClil 1 <D*»fc*ISIC*SifiRC*< t * ^ i:^*^ 

^^vy^H^ttft<S3 5 0 0m©*S#**ltfJ:<,. 1 5 O^mCiW 
[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1] 

2 4 ffifl#2 003-3032628 
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m 8 (Dnno^) 

U»*«*,T«'*. *,^SW<^«^ LTCCiS10± 

* t- r*a +«9 ««*•=*** l t c cs* 1 1 « 2 o<oaa#s * 
mm*** * - > 2 o * * o t . *»* * c * ,J 2 3 * 

2 5 ffiE# 2003-3032628 
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[0 0 8 5] 

[0M<z>f»ii£&!&B£] 

3 ] 3 amteammz&n&^mftmmzm-tmm® 

[0 6] *amam 5 <D&ma>&MK.t3v mmm 

[0 7] *^O^6O)^O^fl|lCfeW^^#^gS:^-r»T®0 

[0 8] *%m&mT <D&te®mi&tz&v&¥m#mm&m'rmm® 

[0 9] *»«©»8 0^J6©^SIJCfeWS^#ftSieS:^'tWf®H 
[010] *m%<DMiomM<DBM\zlan&MMn'&Zm-ty?7 
[011] t*3fe©«M$£*f«Iia»g1i£^«TflSEg 

1 itM«;^-fi^ 

2 «Sy*#JS3£« (Til/S^fcl^iiLTCC) 

3 *y7a$fi 

4 Mmmmmm 

5 MU^t- 

6 j)f>fO^»yF 

7 Jffyr-f >^ftfB! 



2 6 
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8 **V? 
10, 11 LTCCif 

12 zmv^****^* 

1 3 mm****** 

1 4 mmmm. 

15 s\y# 

16 *W8^*;K 

1 7 7 4 Jly^-M^f- 

18 X-f v^fk^ 

19 7^7^^^ 

2 0, 2 1, 2 2 ^7>hV^-> 

2 3 

2 4 (f|2ffl) T^^HfOiSaMS^S* 

2 5 tfr^-;i/ 
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[0 7] 
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mm 
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